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SI 1SMIC UliHAVIOK OF CRITICAL REGIONS OF REIN-
I--OKCI-T) CONCIU-Tt COMPONENTS AS INFLUENCED

BY MOMENT AND SHEAR

A/ CH.Mil. Urm. of California, I-artliquake Engin. Res. Ctr.,
Wt-rAt/^, Ciiltftfinitt y-1720

AbilMiM. Thi: beh.i-.ior nf reinforced concrete components
siimiNitins: interior beams with column studs is investigated,
lik! Mirrup spaciiiL! and shear span to cleplh ratios of each
he,im in ;i ^ries uf twehe were varied in order to study their
influences on eiu.Tgv ubsorption and stiffness degrading pro-
perties. 'I he beams nere loaded hy using a hydraulically
powered, electronically controlled actuator. Similar beams
i.',ere tested under quasi-static and djmimic conditions. Load-
ddlL'ction, moment-cur vaiure and shear force-shear deforma-
tion i>pes of relationships have been obtained. The results
arc discussed in terms of energy absorption, stiffness deteri-
orating strength and deflection ductility. It is concluded that
for low nominal shear stress, the spacing requirements of the
codt". -iIiouIJ be relaxed.
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.i.(ni77.   ADAP - A COMPUTER PROGRAM FOR STATIC

AND DYNAMIC ANALYSIS 01-' ARCH DAMS

KM' (.'/.()('(;//. Univ. of California, Earthquake Engijv Res.
Ctr., Rt-rl.L'k}; California 'M720

Attract. The developineni of a finite element computer pro-
gram for linear static analysis and dynamic earthquake
response anuksis of arch darn-foundation systems is
described. The program uses most of the logical features of
the computer program SAP. Three different element types
are included in ihe program; these are considered to be the
most suitable elements for use in the three dimensional anal-
ysis of arch dam svslems. The program generates the finite
denn'nt mesh of the system from a relatively small amount of
input data, performs a static or dynamic analysis of the
svst^m and prints out the resulting displacements and
Mn.-SM.'s. The dynamic: part of Ihe program uses special nu-
meric.il procedures which are shown to be very efficient in
tlii- an;ilysis of ;irch dams. The report includes a brief
description of the elements, a study algorithm and the analy-
sis capabilities of the program. Finally Ihe application of the
program to the static and earthquake response analysis of the
Morrow Point dam is demonstrated.
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.1.0078, NONLINEAR ANALYSIS OF REINFORCED
CONCRETE FRAMES AND PANELS

tl.A. I-'KA\KU\. Univ. of California, School of Engineering,
ll,'rk,'!f\. L'titiftiniiu 'M720

Abstract: An analytical procedure is developed which utilizes
quadrilateral, linear strain finite elements, special frame ele-
ments, axial force rod elements, ami bi-directional tielink ele-
ments in order to study two-dimensional reinforced concrete
frames with attached shear panels which are subjected to
lariie lateral forces. During the incremental loading
procedure, allowance is made for the cracking and destruc-
tion ni concrete elements with redistribution of stresses in
the surrounding structure by iterating the solution within
each load increment. The tielmks are used to connect the
shear panels to the boundaries. The nonlinear material pro-
|iertiv> require the plane stress elements to have induced
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anisotropy under a general biaxial stress field, The method
used here includes anisotropy for describing crackutl ele-
ment, but assumes the nncracked elements to he isntropic.
Material constitutive relations are not modified for the biaxi-
al stress slate. This method of analysis is applied to a set of
test examples and to frame-and-panel models. Predictions of
cracking, stress patterns, and deformations arc compared In
experimental results where possible.
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3.0079,     GENERAL    PURPOSE   COMPUTER    PROGRAM
FOR   INELASTIC   DYNAMIC   RESPONSE   OF   PLANK
STRUCTURES

A.I-:. KANAAN, Univ. of California, Earthquake [infill. Res.
Ctr,, Berkeley, Oilifomiei 94720

Abstract: A computer program for the dynumic response analy-
sis of inelastic plane structures of arbitrary configimilLon is
described. The program consists of a series of basu subrou-
tines which carry out a step- by-step dynamic analysis,
Subroutines for structural elements of a vnriely of types may
he developed independently mid added tn the base program.
Subroutines for arbitrarily oriented truss elements, arbitrarily
oriented beam column elements, infill shear panel elements
and semi-rigid connection elements have been developed iiml
are described. The direct stiffness met hod IK reviewed, with
particular emphasis on the selection of displacement and
deformation degrees of freedom. The stcp-liy-stun dynamic
analysis procedure for inelastic structures is considered in
detail. Instructions to be followed when adding new clemcnlM
to the program are presented.
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3.0080,     SEISMICTTY   Of-   MHNDOC1NO    KSCAUI'MKNT-
GORDA RIDGE REGION - CALIFORNIA

E.G. KEITH, Univ. of California, Seismo&raphic SUithin,
Berkeley. California 94720

Abstract; The aim of the study was to study in more detail tin,-
earthquakes in Northern California using fiilumceil recording
facilities. The main interest was in the regional scismicity re-
lated to the tectonics of the region of the San Andreas limit-
Gorda and Mendocino cscarpmcnts-C'ascitdu and Klatmilh
Mountains; the regional crusltil structure related to
earthquake depth and mechanism; and the seismic risk of
Northern California.
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3.0081,     CONSTITUTIVE MODELS I-OR CYCLIC PLASTIC-
DEFORMATION OF ENGINEERING MATF.U1ALS

J.M. KELLY, Univ. of California, Earthquake En-gin. Res. Ctr.,
Berkeley, California 94720

Abstract: Incremental methods are currently being developed
to solve transient problems of structures sudjcct lo
earthquake excitation, A general continuum theory of ilislu-
cation motion is used to investigate the response of crystal-
line solids to cyclic straining in imiaxial tension and compres-
sion. For macroscopically homogeneous duftirmiitlon under
uniaxial stress a simple one-dimensional equation suffices to
relate the plastic strain rate to dislocation flux. The material
is characterized by evolutionary equations for multiplication
of dislocations. Some simple example materials arc con-
sidered and it is shown by numerical calculation that these
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ting school buildings which are found unsafe.
